INTRODUCTION
Avulsion of the anteroinferior capsulolabral ligament complex of the glenoid, known as the Bankart lesion (1) , was described for the first time by Perthes (2) and Bankart (3) at the start of the 20 th century. The role of the anterior labrum in maintaining the stability of the glenohumeral joint has been well described in the modern literature (4) (5) (6) (7) . The insertion of the inferior glenohumeral ligament is located in the anteroinferior portion of the glenoid, and this forms the main restriction against anterior translocation of the humeral head in a position of abduction and external rotation (8) . The treatment to be performed is defined after assessing the anatomical lesions, which could be in bones, soft tissues (9) or both. The type of surgery to be used should, as well as repairing any lesions present, not cause damage to normal tissue. The arthroscopic method provides an effective and safe technique in these respects, unlike the open method for repairing Bankart lesions, which necessarily includes tenotomy of the subscapularis, with its possible complications (10) (11) (12) . Today, some tendencies contrary to arthroscopic repair of Bankart lesions can still be found, but these opinions are contradicted by several studies that have shown good results from arthroscopy to treat traumatic anterior instability of the shoulder (10, (13) (14) (15) (16) . Nevertheless, the discrepancy favoring open repair that has been found has been attributed to factors such as technical difficulty, lack of surgical Rev Bras Ortop. 2012;47(2):214-21
ABSTRACT
Objective: To clinically and radiologically evaluate patients who underwent arthroscopic surgical treatment for anterior shoulder instability by means of the Bankart technique, using metal anchors. Methods: This was a retrospective study on 49 patients who underwent arthroscopic repair of anterior shoulder instability between 2002 and 2007. The patients were evaluated using the Carter-Rowe score and the Samilson and Prieto classification. The mean age at the time of surgery was 30 years. The mean length of follow-up was 42.7 months (ranging from 18 to 74). 85% of the patients were male. Results: The mean Carter-Rowe score was 83 points (ranging from 30 to 100) including 31 excellent results, 7 good, 3 fair and 8 poor. Recurrent dislocation was observed in 16% (8 patients), and 37.5% of them were of traumatic origin. Joint degeneration was present in 32.5% of the cases, including 5 cases of grade 1, 6 cases of grade 2 and 2 cases of grade 3. The average loss of external rotation was 12° and the loss of anterior elevation was 8º. There was a statistically significant relationship (p < 0.05) between arthritis and age at first dislocation, age at surgery and crackling. 92% of the patients reported high degrees of satisfaction after the procedure. Among the complications, there were two cases of stiff shoulder, one patient with prominence of the synthesis material and one case of anchor loosening. Conclusion: Arthroscopic repair of anterior shoulder instability using metal anchors was shown to be effective, with a low complication rate.
experience, better quality of repair and inadequate patient selection. With refinement of the technique, these factors have become modified. The aim of the present study was to clinically and radiographically assess patients who underwent Bankart lesion repair arthroscopically, using metal anchors and with or without capsuloplasty.
MATERIALS AND METHODS
Between June 2002 and June 2007, 49 patients underwent arthroscopic treatment for traumatic recurrent anterior glenohumeral instability, in three different medical centers, performed by three independent surgeons. The patient distribution according to sex and age group is shown in Table 1 . The patients included in this study had undergone two or more episodes of anterior shoulder dislocation, and the first episode had necessarily occurred due to trauma of significant magnitude. The minimum postoperative follow-up was 18 months and the maximum was 74.8 months, with a mean of 42.7 months. The following occurrences were among the exclusion criteria in selecting the patients: glenohumeral fractures and dislocations; traumatic dislocation associated with vascular or nerve injuries; fractures at other sites of the scapular belt; Hill-Sachs lesions involving more than a quarter of the humeral head; fractures involving more than a quarter of the area of the glenoid cavity; multidirectional and/or non-traumatic instability; and previous surgery on the shoulder involved.
Before the operation
Before the operation, all the patients underwent a clinical assessment to diagnose and classify the instability. Radiographic examinations were performed in the anteroposterior (true AP), scapular lateral and axillary views.
Surgical technique
The surgical procedure was performed with the patient under general anesthesia and brachial plexus blockade, positioned in lateral decubitus on the side opposite to the injured shoulder. We used a posterior portal for arthroscopy, located 2.0 cm distally and 2.0 cm medially to the posterolateral angle of the acromion. Two other portals were made in the anterior region of the shoulder, on order to place cannulae: these were always made laterally to the coracoid process in order to minimize possible vascular and nerve injuries.
Before positioning the cannulae, the joint was investigated, taking the reference point of the long tendon of the biceps and its superior labral insertion. Following this, we assessed the anterior, inferior and posterior labra, joint surfaces, ligaments, capsule, recesses and rotator cuff.
The viewing device was then taken to the anterosuperior portal and the irrigation to the posterior portal, to have a wider view of the anterior labrum. This was marked out and then surgically prepared using a shaver blade to produce a bed suitable for the reinserted capsulolabral complex to heal in. The same procedure was performed on the surface of the glenoid rim, from where the labrum had originally been deinserted. Here, in addition to debridement of the remaining soft tissues, we also used an abrasion blade to scarify the subchondral bone.
After performing the necessary debridement, we then reinserted the labrum at its origin, by means of a suturing technique with an anchor. Two to four 4.0 mm metal anchors loaded with Ethibond ® number 2 thread or Fiberwire ® number 2 were generally used, depending on the extent of the lesion. Capsular plication was done in conjunction with the technique of labial suturing in cases in which there had been three or more episodes of dislocation.
After placing the anchors, the portals were closed in layers and the limb was immobilized in a Velpeau sling.
After the operation
The patients remained continuously immobilized in a sling for three to four weeks, and then rehabilitation was started. From the fourth to the sixth week after the operation, immobilization was limited to activities outside of the home. After the sixth week, the patient was freed from sling use, but continued with physiotherapy until functional recovery of the limb had been achieved. Patients were allowed to return to contact or collision sports activities from the sixth month onwards.
Clinical and radiographic assessment
All the patients in this study were followed up for a minimum of 18 months after the operation. A questionnaire was applied to the patients during their routine postoperative follow-up. After anamnesis, they underwent a physical examination to assess their range of motion (ROM), signs of instability, pain and crepitation. The results from the operation were quantified using the Carter-Rowe score (1) ( Table 2) , which is based on the criteria of instability, ROM and capacity to use the shoulder.
The positioning of the anchors and the presence of degenerative alterations were evaluated by means of radiography on the shoulder. The joint degeneration was measured using the radiographic criteria of Samilson and Prieto (Table 3) .
STATISTICS
All the statistical analysis was performed using specific calculation software (SPSS 17.0). In order to assess the degree of linear association between pairs of quantitative variables, Spearman's correlation coefficient was used. This coefficient is a nonparametric statistical tool and was used because the variables in question did not present normal distribution. To assess associations between pairs of qualitative variables, we used independence tests such as the chi-square test. In some cases, the sample size was insufficiently large for the expected frequencies all to be greater than five. In such cases, Fisher's exact test was used instead of the chi-square test.
To compare a quantitative variable with normal distribution with a categorical variable, we used ANOVA. This is a parametric test in which the null hypothesis is that on average all the treatments are equal. If there is a difference in at least one average, a multiple comparisons test is performed. In this study, the Tukey test was used.
To compare a quantitative variable without normal distribution with a categorical variable, we used the Kruskal-Wallis test. This is a nonparametric test and thus, it does not require the data to have normal distribution. It measures the distance between the medians and compares whether the variables might or might not have the same distribution. However, in comparing a quantitative variable with normal distribution with a dichotomous variable, we used the t test; and if the quantitative variable did not have normal distribution, we used the Mann-Whitney test.
The significance level used in this study was 5% (p-value < 0.05).
RESULTS
In the clinical evaluation using Carter-Rowe, this series gave a mean score of 83.3 points. There were 31 excellent results, seven good, three fair and eight poor ( Figure 1 ). All the poor results were associated with renewed dislocation and were from male patients. The 38 patients with good and excellent results were followed up for an average of 42.8 months, while the average for the three patients with fair results was 47.2 months and for the eight patients with poor results, 40.3 months. The mean number of anchors was 3.0 (range from 1 to 5): 3.0 in the good/ excellent group and 2.9 in the fair/poor group. Among Criteria (on AP X-ray)
Mild (I)
• Osteophytes < 3 mm Glenoid and/or lower head
Moderate (II)
• Osteophytes 3-7 mm Glenoid and/or lower head • With slight joint irregularity
Severe (III)
• Osteophytes > 7 mm
Glenoid and/or lower head • With joint narrowing and sclerosis the patients with renewed dislocation, the number of anchors ranged from one to five (mean of three). Three of the eight cases of renewed dislocation were associated with trauma and two with sports activities without trauma; the other three were non-traumatic. There was no statistical association between renewed dislocation and the following: age at the time of the first episode; age at the time of the surgical treatment; interval between the first dislocation and the surgery; and number of episodes of dislocation (Table 4) . However, even without presenting statistical significance, the risk of renewed dislocation was 2.84 times greater for patients with more than 10 episodes of dislocation after the operation. Among the seven women, four presented excellent results, two good and one fair. Among the men, 24 results were excellent, eight good, two fair and eight poor.
Analysis on the relationship between the number of anchors (≤ 2 or ≥ 3) and several variables did not produce any statistically significant results (Table 5) . Likewise, in relation to the presence of prominent intra-articular anchors, none of the results from the variables tested found a p-value < 0.05 (Table 6 ). It needs to be noted that only one case of anchor prominence was found.
In measuring the influence of sex on postoperative evolution, no divergences between male and female patients were found (Table 7) . There was no difference between the sexes regarding Rowe score, renewed dislocation or presence of glenohumeral arthrosis. In this sample, all the cases of renewed dislocation were male, but the evaluation using Fisher's exact test did not show any statistical difference. Regarding arthrosis, 80% of the cases were male, but again without any evident statistical relationship. 
FUNCTIONAL ASSESSMENT OF ARTHROSCOPIC REPAIR FOR RECURRENT ANTERIOR SHOULDER INSTABILITY
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Among the 49 patients of the present study, 40 (81.6%) were evaluated radiographically to assess them for glenohumeral arthropathy (Figure 2) . The other nine patients did not return with the radiograph that had been requested. Arthropathy was identified in 13 patients (32.5%), of whom five patients presented grade 1, six grade 2 and two grade 3 ( Table 8 ). The presence of arthrosis was statistically significant (p < 0.05) in relation to age at the first episode of dislocation and to age at the time of surgical treatment.
The presence of crepitation showed a statistically significant relationship with arthrosis (p = 0.018), but not with the presence of intra-articular anchors, while complaints of pain did not present any statistical relationship. There was also no statistically significant association between arthrosis and the interval between the first dislocation and surgery or between arthrosis and the number of dislocations ( Table 9 ).
The dominant side was involved in 33 patients (67.3%). Reports of pain occurred in 32.7% of the cases, among which there were 15 patients (30.2%) with occasional mild pain and one (2.0%) with complaints of severe pain. Crepitation was found in 34.7% of the patients.
Evaluation of the postoperative ROM ( Figure 3 ) showed that there was an average loss of 8º in anterior elevation (range: 92º-180º) and 12º in external rotation (range: 30º-90º) (Table 10) .
There was no statistically significant direct relationship between the presence of arthrosis of different grades and the Rowe scores (Table 9 ). Patients with arthrosis of Samilson grade 3 had a mean Rowe score that was greater than among those without arthrosis. No prominences due to anchors were seen in the two cases with grade 3 arthrosis. However, it should be noted that only a small number of cases with grade 3 arthrosis were found (N = 2).
Among the complications resulting from the operation, we identified two cases of adhesive capsulitis and one case of prominence of the synthesis material, which required surgical removal.
DISCUSSION
Any procedure that has the aim of stabilizing the glenohumeral joint should do so with the minimum of loss of movement.
The first published papers comparing open-surgery stabilization with arthroscopy favored the open procedure. Arthroscopic capsulorrhaphy with staples presented a high rate of complications and lack of success (17) (18) (19) . Transglenoid arthroscopic suture presented variable results (20) (21) (22) (23) (24) (25) . Usually, this technique presents results that are inferior to open Bankart repair, although Savoie et al (24) reported achieving acceptable results with this technique. Marquardt et al (26) retrospectively evaluated 54 patients who underwent treatment for Bankart lesions by means of reconstruction using anchors. Among their results, they found that instability recurred in 7.5%, and that 85.7% of the patients returned to their preoperative sports level. Following the same trend, Sadovsk et al (27) reviewed 77 patients who had been treated arthroscopically and found that 94.8% of the results were good and excellent, with a renewed dislocation rate of 3.9%.
Koss et al (28) studied 27 patients who had undergone arthroscopic repair of Bankart lesions and reported that 70% of the results were good and excellent, with 30% showing renewed dislocation, and less than 10º loss of external rotation in abduction. Furthermore, Sedeek et al (29) found that 92.5% of their results were good, with 7.5% showing renewed dislocation, from the same technique.
In a prospective evaluation on 40 patients with high functional demands who presented recurrent shoulder dislocation, Bacilla et al (30) reported that after arthroscopic stabilization with anchors and a mean follow--up of 30 months, there were three cases of renewed dislocation that required a new surgical procedure.
In a series of 167 patients who underwent arthroscopic stabilization of recurrent shoulder dislocation by means of a non-absorbable suture and anchors, Kim et al (10) reported that 95% of the results were good or excellent, as assessed using the Carter-Rowe score. The rate of recurrence of instability was 4%, and all these cases were related to glenoid bone lesions involving more than 30% of the surface of the glenoid cavity, and a mean loss of external rotation of 2º ± 4º.
In 1982, Neer et al (31) described an association between surgical treatment of shoulder dislocation and degeneration of this joint. In 1983, Samilson and Prieto (32) created the term "arthropathy of instability" and classified this entity radiographically. They also observed that greater age at the time of the first episode and posterior direction greater than anterior direction were factors related to development of postoperative arthrosis.
The incidence of glenohumeral arthrosis following an operation to treat anterior shoulder instability has been reported in several studies in the literature, and this has ranged from 12% to 62%, depending on the surgical technique used (33) (34) (35) . In a series in 1995, Rosenberg et al (36) reassessed 31 patients (33 shoulders) who underwent repairs on anterior labral lesions by means of the Bankart procedure in the 1970s and 1980s. After a mean follow-up of 15 years, they observed that 58% (18 patients) showed radiological abnormalities, as assessed using the Samilson method. With the same surgical procedure, Hovelius et al (37) reported that after an average of 18 years of follow-up, 63% presented arthrosis. On the other hand, from evaluations on 54 patients, Chapnikoff et al (34) found that 20.4% presented glenohumeral arthrosis after a mean follow-up of 16 years.
From following up patients who underwent the Putti-Platt procedure, Van Der Zwaag et al (38) and Konig et al (39) reported that the incidence was 61% after an average of 22 years of follow-up, and 58% after an average of 26 years of follow-up, respectively.
Using the Latarjet procedure to stabilize recurrent anterior shoulder dislocation, Allain et al (33) found after a mean follow-up of 14.3 years (range: 10-23 years) that 34 out of 58 shoulders presented glenohumeral arthrosis on radiographic evaluation. Among the cases classified as grade 1, 25 out of 34 did not present abnormalities of shoulder function, which was unlike the higher grades. In an assessment on the same procedure after a mean follow-up of 8.2 years, Dossim et al (40) reported that 9.7% of their case series presented degenerative alterations. However, 17.2% presented dislocation and/or instability after the operation. Hovelius et al (41) described results from (42) found that 13.9% presented recurrence of dislocation after a mean follow-up of 30 months. From the UCLA score, 82% of the patients were considered to present excellent results, 4% good and 14% poor: the poor group comprised the patients who presented postsurgical recurrence.
Using open suturing of the labrum with metal anchors in a series of 54 patients, Lech et al (43) found that 87.1% of the results were good or excellent, from the Carter-Rowe score, after an average follow--up of 50 months.
O'Neil (35) used an arthroscopic technique for transglenoid suturing and reported that among the series of 41 patients, the incidence was 12% over a mean follow-up of 4.5 years.
In a randomized prospective series of 40 patients, Magnusson et al (44) compared the use of two different arthroscopic techniques for treating Bankart lesions, with bioabsorbable implants (described as "tacks") of either polyglycolic acid (PGACP) or polylactic acid (PLLA), with regard to function and arthroplasty. The patients were evaluated six and 24 months after the operation, and the recurrence rate for dislocation was found to be 5%. Arthropathy was reported in 30% (five mild cases and one moderate case) in the PLLA group and 33% (six mild cases) in the PGACP group. The mean Rowe score was 90 points in both groups.
In a retrospective review on 570 patients, Buscayret et al (45) reported that the general incidence of glenohumeral arthrosis was 19.7% after a mean follow-up of 6.5 years after an operation to provide anterior stabilization of the shoulder. In this review, it was concluded that the operation did not directly contribute towards development of the glenohumeral arthrosis but, rather, the contribution was from preoperative risk factors such as older patients, greater numbers of episodes of dislocation and longer duration of postsurgical follow-up. Although diminished external rotation was correlated with the presence of arthrosis, the authors of this study were unable to come to a conclusion regarding the cause-effect relationship between these variables. With regard to the variable of surgical technique, lower arthrosis rates were found with arthroscopic treatment, while higher arthrosis rates were present in open procedures that disturbed soft tissues while the lesions were being repaired.
In the present study, we observed that the incidence of arthropathy was 32.5% with arthroscopic treatment, after a mean follow-up of 42 months. This is discordant with what was reported by Buscayret et al (45) in their review, in which incidence of arthrosis in arthroscopic procedures was cited as 8.7%. On the other hand, our result is in line with what was reported by Magnusson et al (44) (mean incidence of arthropathy of 30%). Failure of surgical stabilization, thus resulting in postoperative renewed dislocation, was observed in 16%, and 37.5% of these cases were considered to be new episodes, after occurrences of major trauma. This percentage failure of stabilization is in agreement with the literature (range from 7.5% to 30%), with regard to repairs using anchors (28) (29) . From the Rowe score in our series, we obtained a mean of 83 points, i.e. similar to the 88 points in the series of Koss et al (28) .
CONCLUSION
Arthroscopic stabilization of recurrent traumatic shoulder dislocation, by means of a reconstruction technique using metal anchors, presented good or excellent functional results in 77.5% of the cases, and this was associated with low postoperative morbidity. Among the fair and poor results (11 cases), eight were due to renewed dislocation and three of these were consequent to new trauma. The postoperative arthrosis rate (32.5%) was relatively high, possibly related to the long follow-up of this study.
